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#^311- °l-§-*H *)U^r^:M ^ PN^l^ PN 

♦ ^*Rr *l]2^^-# ^sM, « ^ ^¥ 13- ^ ^ f^l 

*H£*>*1 ^M 1 ?! 4>\lk t $1-°^, °H1 ^*fl *ti\i ^ #1 ^ 

i 4 

^-fco]^ ( cff^s, ^fl^ PN ^ M 
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• » 

t)*}^ Al^Bflo^ ^ ^ ^ us] ^ ^ ^{Digital 

communication system having channel estimation device and a method channel estimatin; 
thereof} 

51 3£ H H 21*11 A^S.y\ 4^^r *^tr 

51 4^r ^1 « M tfl^V 7^3*1 l-^-IE, 

E 5^ £ 41 ^*fl -^71 ^ls ^^(x n )l- 5^1*1 51, 

£ 6a £ 6h^ 51 4<H] ^*fl ^tb i=B^3.7> ^^£]^r 4^-8: 51, 

£ 7a vfl^l £ 7h^r 51 4<Hl ^*fl t}^^7r "M^tr 51, ^ 

51 8^ 51 41 *m ^ ^ *f-Eo]4. 

411 : tf^RJ- 413 : ll^-^f 

415 : ^-fc^^^ll^^- 417 : *fl2^^- 
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» ■ 

1 ^ 9? =LS] ^ wj-^ofl ^ %o]t±. 

<13> ^ti}^ 0.3. t^ig -f-Al Aj^efl^ ^-ylM- ^*\7] ?_H1 v)x$ 4^r4 

^71^1 Jr-i- A}^*} C-flojE-l A>ol^ ^-<y^H ^41^4. 4^ ^7] A] 31^ <|RV*iLS 
PN(Pseudo-noise) ^€^7} &o] A}-g-£cf. ol^A^ ^l^lJ:^), pn 

<w> £ i£- <Q^9l *m ^ #*l(100)°ll tfl^ 7l|^^l "Holcf. ^ ^ # 
^tHI^Htt *fl^ 7\A ^€ PN *1€^4 7\&Q$. PN >M€i#^ #^31 
(Correlation)!- °l-§-*H ##*rTr ##-¥-(111)4, ^ ^33r 3 

-g-*H #4 3 ##&4 4^3 s 3714 <%x)3_ ^ 

^^-¥-(113)^- 3Hr4. 
<is> o]xjfl j nlel ^^tr ^(Correlation NoiseH tfl*fl ^tfla 

^•Bfl6]l^i£ tf^TjH ^*fl 7Mfe 44\H4. ^T^l^r PN *1€^ 
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<16> is. 1] 





63 


255 


511 


3| t}| cor r .noise 


0.1109C-19.1) 


0.0708(-23.0) 


0.0412C-27.7) 



<17> Linear scaleCdB scale) 

5 1^1 ^°>*M, -«1 3*1 5.5. ^-^oi^ofl a # 

<19> t£ 2 fe cj-f^j^} #7fll- ufl ^ ^ A^*_ uj-Bj-ifl ^^-(111) 

4Hfe- £ 2^ (a)«r ^ ^ PN *1€^4 ^l^l^E. PN *1€^#3 

#ls>^ £ 2^ (b)^ y^o) odB, -lOdB, -25dB EL7}9\ OTs, 30Ts, 60Ts *1<3 

* ^rmiZLS) ^*Vrf. o]^, ^^^-(113)^^^ £ 2 ^ (bH w> 

*r 2£ tf^SH £-^3M: 34*H -£ 2^ (c)3- ^ *ti>l* 

<20> <^7lAi, £ 2 ^ (aH 5E*m ^ai ^4 £ 2^ ( c )°11 sfl^ a] 

JTsfl 1- Hfl, SflV^ ^A] _ 25dB S-tb^f. 

<21> £ 30. ^ Cf^^^ 7 > ^7fl^- nfl ifl^ ^ ^^^r l+E}.^ ?Hcf. #W(111) 

°)Htt -£ 3^ (a) 5+ ^-i- PN Al^^4 71§a]^ p N a^a^o] Aj-^^-g. 
#1*>^ £ 3 3 (bH 3EAl^ «>4 ^o] OdB, -ldB, -3dB 37l^ OTs, 30Ts, 60Ts *1<?!# 
<r-il4!:M ^SM- ^flc}. ol^, ^^^-(113)^1^^ £ 3£) (bH 2*1 € 4^1- 
^^Iss] €-^#* aj-8-«H £ 3^ ( C )4 ^ ^fl^* 

< 22 > ^7^, £ 3^ (5)oll £A] ^ ^aja]^ 7 0 >*V cf^^^cHl n}^ Aj-^O] 

^] o.s. ^^°1^7|- ^7>*Ka, tf^s. fl*H M-Bf^ 2] 3 (Peak) ^ 
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°W 44*1 4^5-tt ##*M 5. 3^ (cH 

44 £4 ^€ *fl\i^ i*>7> £i4. 

<23> o]^-4 ^Ol, *fl^.g- Tl^l ^^l^lS^ PN 7j-^ #^7]H*I IM}^ #^§- 

, ^ ^-i *HJ(ISI: inter symbol interference), ^ 4 v ^r^°l^ ^l*fl ^^^A 

S. ^ £47} t^HV4. °1 f 1 , #w ^ 431" *HKISIH 4tb « ^ 

-£-4fe 4s| ^ *H4 7Hr44, s]*r ^¥ <IsRr ^ 

«■ **M AW ^ £4. 

<24> 44*1, #^o]^°n m $-*\7\ &^%°] &4. 

<25> ^-71 4 ^ «fl^*>7l 4tr -^3^8:, ^(Correlat ion 

noiseH] 4$ ^ l5r» *\]7]^ ^ ^ 44H ^ a]^4 « ^ ^ =L 

<26> Aj- 7 14 -^-g- ^«>7l 4tr * ^ *4I *fl^ ^ # 

*1tt, =^^13:4 7l^A]^o] ^71^1^ #4 #^7)1 (corral at ion)# °l-£-44 ^I^a] 

(x n )# ^*Rr ##-¥-4, ^"71 ^ll^Ai^ls^ ##^Ky n H ^l^^(?i)^r 3-§-4 
4 *Hl4^33.(y rn : rm^r ^€ 4^33.4 ^oj^ ^i^w.^ #7l 



35-7 



102003001015? #^ 2003/4/30 



*)1t^M *fl3^]^]:M #^^(y n ")# ^*}$= ##2c°la*l|7l-«M-, #7} #feol 

^l2cf#^S.(y rril ")# ^*Kr ^2^^^-# 5Hrtf. 
<27> # 7 j Aj-^cl^Tl^, #7l ^I4^^5.(y rm )l- ol^H 3^M^ *11\! 0 J^ 

^-§-^^r(h rm )^- ^*}J1, #7l <*^M£ ^^°J^^-§-^^r(h rm )l- °l-g-*M 
*\*12.2i\ ##f-^(y n , )» ^>j1, #7l ^^olZ:(N n )» #7l ^]2^a]a1s^ 
##^r(yn')4 #7l ^^°J^i-g-^-^(h rm )^ *H ^ #71 afll 

-r^jM #€^(y n HH #71 #&i^l2:(N n )«- ^7l*H #7] *113^4!4!J>£1 ^ 
lH^(y n ")» 

<28> #71 <*^£ ^^J€^-^^(h rm )Tr 4-g-^l ^05. q-Ej-ifl^, o^H, Xrm 

^r, rnHl ^-§-£1^ #7l -^l^lJi^ ##^(x n )3l &°14. 



<29> 



<30> #7l #^ol^(N n )fe tf-g-31 <S] O.3. M-El-\fCf 

<31> 



N„ = y„'- K 

<32> #71 ^3^^1^1S^1 ##^(y n ")ir o.s M-Bf^cf. 



<33> 



<34> #7l #fc^l 2:^)1 71^, #71 x\)l^^g.(y T J<>] 371 # 7 ) ^-^o]^ 

» TflTl^Tm, #71 ^llCf#^S(y rm )o] ^A] ^o. S ^V 7 1 #feo|^. 7^1 71^- 
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<35> M. rt-r$6\] 4= t^jig SAl a]^o] ^ ^ ^l^U:^ 7) ^ A] 

^ 1}$} ^^Kcorralation)!- °]-g-<5H ^l^^lJL^ ^f^r(y n )# 

^)l4^^S(y rm :rm-a- t^s.^ ^*Rr ^1^^]^, #7l 

o]^(N n )7} 7fl7m ^]3^^l3lS] ##^Hy n »H ^2&^^(r 2 )^ ^-8-*H *l)24f^ 

s.(y rm ")# ^^Rr 7H^ 

<36> ^fcoj^jTicJ-Tfl^, AT-7] ^ S(y r m )# <*l-g-*H *fl ^ <g 

<37> nJ-2H, *fl^ ^ xV^o} j^o] ^ ^eflofl ^fl^^l ^-^o]^ 

1- ^17^- ^ ^A^, Ojoll ^ # o_] ^ olcf_ 

<38> ol^jA^ t^t- ^-fr ^.tf -tf^Tfl ^^^-4. 



35-9 



1020030010157 " #^ 2003/4/30 



<40> ^ ^3 #*l(400)fe, ##-^(411), ^1^^-^(413), #&±o] 2^7^(415), * 

<41> ##^(411)^ ^-g- 7^ PN Al€^7>, ^ ^Al^Sq- 7 |§ 

Aljro] pn #^7ll (corral at ion)!- °l-g-SM t^JL^ ^f-^r* ^tb 

cf. H*V, PN Al^^ ^ ^^(corralation)* °l-§-*H PN a]^^ ^f-^l- 

<42> ^]1^^^-(413)^- <S^^1 ^aI^o] ^^<H1 ^l^SM- ^-g-^H *fll^& 

^ll^^s.5. ^jw. 

<43> ^ v fc°l ^17^(415)^ ^l^^r-UlSHH ^£ ^H^^^l- ^>l-g-^H ^ 

a o^^^1 ^ ii^3(correlation noise)* 

<44> ^12^^-^(417)^ ^ol^«o] ^l^iL^ ^^-ofl *\}2^mj;^r 

^ ^7}^}^, ^}2^^ *U-&3lH] 3j- 

<45> o)<2j- £o] t PN Al^i #^3H £<H^ T^l^lJ^ 

*fl7RV ^, &^3hg- cM 3-g-*H f^f^ 
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■> » 

<47> ^-^-(411)^ ^^1^1^154 PN ^^Kcorralation)!- °l-§-^H ^1 

^I^IJLS] ^^(y n : n^r ^>JL, PN ^l€i ^ #^7fl(corralation) 

# °l-§-*H PN^1€^^ ^f-^r(x n )l- ^-fV4(S811). pn Al^ife Al^ofl^ 

^€ 7|§A!J L ( Re ferenceH^ , *fl2 PN^^i^ #^^r(x rm )2}- ^^}7] 

<48> ^Al^ofl 4 = -y^^ -§-^^(h n )^, £ 6a<^l £Al^ tif^ ^o.^, rf^- 

<49> , -1 

[^^J-Al I] "n x n y» 

<so> ^^<a^^ -g-^-^(h n )^ m *u^<a^ ^^(h T j$\- ^vi^m 

<51> Aj-^-«-(411)o 1 ]A^ ^ ^1 PNAl^^oj A o V^.^( Xn )^ £ 5 ofl W>5f ^Oj^, 

^l^AlAl-JrO} ^^(Yn)^ £ 6b^l £A]^ H]-5>]- ^-rf. 
<52> £ 6b ofl £ A]£ W>fi]- ^-Ol <£<^;*1 ^l^AjAlJr^ Aj-^-^( yn )c 1 | ^ afll^g*. 

(413)^ *lll-g-^&Ul)-§- 3-§-*H ^l^^(ri) W(y rm ) 

^ll^^SS ^^*b4(S813). <^7H, rm ( m £ ^ltff^^ 
< 53 > ^ll^Ai^o] Aj-^.^( yn )oii ^U^mUlH ^l4^^S(y rm )^ 
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<54> 



<55> 



<56> 



[^-^j-Xj 2] 0 0 0 0 i 0 1 V X 0 X 2 X 3 X 0 X 3 

>\ = X ^t + *x., X **t + *t-t X*t + *ft X ^ t + 



^ X 2 I 0 X 3 T Q Xj X 2 -X 2 X 2 X 3 -Xj X 3 



<57> .V , = *,.,XA,+a,. ( XA t +x,.,XA ( +x t . ( XA t + 

s x 3 x 0 x 3 x 0 x r x 3 x l x 2 -x 3 x 2 x 3 -x 3 x 3 



<58> 



<59> o)$± £o] 9 ^l^Jf(41 3 )ofl^ ^l^^S(y rm )» oj-g-SH ^^ol 



<eo> W^r(y n Hl ^ 4^ 40.4 ^cf. ^ 

<6i> ^llcf^^S(y rm )o11 ol-g-^A] ^2 -§-#^r(h rm )l- <3^M*Rr 



<62> 



-1 



<63> o^H, y rm ^1^«.(413)<H1 <q*fl ^lltf^S(y rn )oH, x r m £ 

lcf^^S(y rm )^ ^^Irm <Hl tfl-g-^fe PN^^4 ^^( Xn )^ &o)t±. o]^}6\] 
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<65> 



■*t0-t0 *t1-t0 *t2-t0 x3-t0 ••• 

x i0-xl x xl-x\ x x2-x\ x x3-x\ ••■ 

X x0-x2 x x2-xl x x2-x2 X xl-x2 •■• 
[>^*}-Xj 4] L^tO-rt xl-t3 



-1 

















<66> 



A% 7\m*\°W. ^H, ^licf^^y^)^ 37l £^y rl > y r0 >y r 2> 

Yr3 ^T^- 

<68> 



X 0 *t, 


0 


0 


-l 




0 x 0 


0 


0 .... 






X Vt, 


X Q 


0 .... 










Xq .... 




y^ 



<69> 



[*r*H 5] 

Tim 3^ ^AV^l ol Cf. 



^3 ^^ol^l- >j] 
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[*r*W 6] 





0 


0 .... 


-l 




x i, *0 


0 


0.... 




y*> 


x h *v. 




0.... 






x h x h-h 


l 3 x l 


x 0 .... 







<71> *fl^ ^ n^^r 4 > 5 > 6 

^AM-, ^fl^ ^ ^tt^t 4 > 5 > 6 ^^5. -f^*}t}. 

<72> 01^4 ^o] ^*Vai 4 vfl^l 6 ^ 7\)2 -g-W 

*-cJ-f--(h rm )-fr 5L*m %o]t\.. 

< 73 > n^, £ 6d^l ^}2 *H^<g^>i -§-W*r(h rm )£|-, ^1 PN*1€^3 tf^tf^ 

(x n ) #°fl ^^(correlation)* 3-§-*H *Hl ^&^r(y n )Sr ^>tt *fl 

2 ^AjA]^^ ^^(y n ')» ^*r4. a^^M ^f-^r(y n ')^ *r*HI 7^ £o] 

<?4> 7 ] ^n' = COTT -( X n» k J 

<75> £tb, *«2 ^^IJl^ ^^Ky n ')^, £ 6e<*f| 5.*]% 

<76> £ 6e^] *fl2^l4lJ:2l ^^(y^H-M 5. 6cHl ^2 *fl^<3€^ 

<77> A/ = ' /l 
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' 4 

<78> tcj-^i, ^Att (415) ^]1 #3:tHr(y n )<M 84 £ 

#^4. ##i^l^(N n ) 7} A?\$. m nHl^:M ^f-^rCyn")^ *r*Hl 94 
44*i *r 9X£-*\, £ 6g^l 44 £4. 

<?9> 9] = y n - N n = " OV " A xJ 

<so> ^2^^^.(417)^ ^2^&(? 2 )^ 3-8-*H *fl2-g-^&U 2 ) 

^l24^^S.(y rm ")l- M$4(S817). ^W, rm (m& ^)£ *H24f^^4 4*H 

4. S. 6h^ a(2^3W417)4M *fl24f^ S(y r .'•)* £^1^ £o]4. 

<8i> 44^, ^ #*14 ^ 13- # ^eflofl sfl^H ^^1^ 

» ^ Sa^. °H1 43fl *fl^ ^ ^ &4. ^, ^ 6a^l 5^14 

^ -§-#^r(h n )4 £ 6h<=>11 4^3^ ^l24^S.(y rB 

")» wlHSfl # *fl, ^2tf#^S.(y rB »)fe- =7^1*11^4 -§-W*r(h n W tflsfl 44 

-2-4 SW ^83* ^ =r &4. 
<82> £ 7a ^4 £. 7h«fl £44 4^^4 ^fl*Hr *fl^4 ^ 4^£-, °UH 

4 ^4 £ 6a vfl^l £ 6h<*114 4t!r 4f^^4 ^*fl*Hr *fl>i4 ^ ^4 ^4 

JE.3. ^MltV -i^^r ^t!:4. 
<83> £ 7a<^] 4t!r -s-^IHKhn^ £ 7h^l £44 ^ 

*<34 ^24^^S(y rm ")# ti]iE«B 1- nfl, *H24f^S(y r m")^ ^ 

-§-#^r(h n )4 44 £4&<>1 # ^ $14. 
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^ ^H<*1) *V^S]^ oj-q*}^, ^^-^^oflAi £ JM 
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1] 

^}A]Jr<4 7}^S.o] 7\9\ ^^^(corralation)l- °l-g-*H *flHHl 

#ZL<>\ ##^(y n ) ^ #7l AV^^f ol-g-*}^ ^71^1^^ ###^ 

(x n )# ^*Rr ##-?-; 

# 7 ] ^I-AIA]^^ ^^(y^ofl ^-^(^O. 3_g.* H ^lltq-^S.(y rm 

: rm-8: 3.^ ^^^)» ^*Rr afll^-?-; 

#?1 *f|ltJ-fo8£.(y rm )« ol-g-SH ^l^l^OcM ##^r(y n H #fe 
°l^(N n )» *fl7l*H ^13^>0S^ #€^(y n ")«- ^*Hr ^-fcol^^Tl^; 

#7l ^^ol^( Nn ) 7 > >j|7l^ *fl3^##JL£l #^^Hy n "Hl ^2^^(r 2 )^r 
3-8-*H ^l2^^S(y rm ")» ^*Kr ^12^^^- Sf-*Rr ^ ^^.S. trRr ^ 
*l*i ^ *1^3 ^ ^ ^1. 

[3^8" 2] 

*H l^Ml &°H, 

#7] ^^1^71^, 

#71 • <*^3€ ^^<a^i-g-^-f-^(h rm )l- °]-g-*H *ll2^!#:M #^^r(y n 
#71 #^ol^( Nn )§ ^-71 ^12^^1X51 ^^(y n ')4 ^"71 ^^<y 
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#7, A\^%?L$\ ##^r(y n ) 6 iM #7l ##i^l^(N n )«- #7l ^I3^r 

#*1. 

3] 

*ll 2%H1 5a°H, 
^ 1=1*11 ^ *1^2l ^ #*1: 

°\7}*\, x rm ^r, rnHl tfl-g-51^ ^7lAl^^l #^f-^(x n ) °J . 

4] 

*)1 2%H1 3X°\*\, 

#7l #fcol3(N n )fe 4-§-^ ^ AS M-BHim 53^- ^J=L5. cl^l^ ^xi 
Al^e^^ ^ ^1: 

N= y h im 

5] 

2%H1 9X^M, 

#71 *113^^1Jl^ #^rf-^(y n ")^ ^^-S. M-b}^^ 3^ 4^io S ^ 

1=1*11 ^ #*1: 
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Wtt 6] 

^ ^ ^ 

7] 

all I'M &<>H, 
9] 

^^l^lJlsf 7l$^s«] ^7l^j s ^^7)1 (corral at ion)l- 0 l-§-^H ^U^r^l 

^71 ^ll^Al^ls^ ##^(y n H ^ll^^(?i)^- 3-§-*H 
*fln=rf^5.(y rm : rm-8: ^^5.^ ^*Kr *1U^#31; 
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ol^(N n )# A)7]*\^ *ll3^1*l:M ^f-^(y n ")l- ^*Rr #^°l^M|7i#7jl; ^ 

^"71 ^-feo] S ( Nn )7l- aflT^ *)13^1^1JL31 #^T^r(y n "H ^l2^-^^(r 2 )^ 
10] 

^-71 ^lirf^^5.(y rm )# o].g.^ <*^*m *im o J^-§-#^r(h rnl )^ ^}JL, 
#7] <*^M£ *Jl^€^-§-#^r(h rra )-I- °l-g-*H ^12^^^^ ^€f^r(y n 

%7\ ^[l^^S.^ ##^r(y n HH ^-71 ^icOl3(N n )l- *fl7lSH #7] ^3^ 
[^^J- 11] 

S <5}fe X^^l^ ^-A] ^l^EflO) ^ ^ 
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j 

<■ •• 

, = -1 

"to X vn y 'to 

1 3^ 12] 

2)1 lO^Ml &<H>H, 

N = v '- h 

n y n "to 

13] 

*H 10%H1 

y n "= y n - N n = y n - (y„'- h^n) 
l%=?-% 14] 



35-21 



102003001015? " #3 2003/4/30 

J 

% 

151 

^ « M 

16] 

a oM ^71^1 pn Ami'?] ^-t- ^ cq^m ^ 
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1] 



Recev i ed 
Signal 



100 



Reference 
Signal 




2a] 



2 



1. 

0,8 
0.6 
0.4 

0.2 

0. 



-200 -150 : -100 -50 0. ^50 = 100 150 200 250 
Ttme (xTsj 



[£ 2b] 
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« ■ 

[.£ 2c] 



n 2003/4/30 




50 100 150; 200 250 



T»me IxTsj 



[S. 3a] 




[S. 3b] 
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« 

• * 

3c] 



a 



0; 2 - 
o ■ 



«3n 



o a^>: 2003/4/30 



•200 -150. -100 -50 : 0 50 100 150 200 250 
Time [xTs| 
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i 

[51 4] 



« i « 
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ZD 
CD 

CD 

CD 
=J 
O 
CD 

CO 

CO 
=3 
CO 



3D 
CD 
O 
CD 
< 

CD* 
Q_ 

OO 

CQ 

CO 




1^ 

Is 





o> 


! 2dft> 




Hi 


o 
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[5- 5] 



r It • 



1 

0.6 - 

0.4 t. 

0.2 - 



6a] 



200 -150 ; -100 -SO: 0; 50 TOO 150 200 250 
Time (xTsj 
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